Rats of 3 strains were fed diets of natural ingre. dients in 4 different laboratories. The diets con· tained different levels of protein and energy within ranges comparable to those found in existing laboratory diets. Energy level over the range examined appeared to exert greatest influence on bodyweight gain, but had no effect on food intake. The diet with the highest amino acid content was consumed in smaller amounts than the other diets. Foed utilization was less efficient in the lower energy diets. Fat deposition was reduced in animals fed the lowest energy diet. It is concluded that energy level of the diet exerts an effect on the rate of bodyweight gain in rats, but that for longer-term studies a reduced energy level may be beneficial by leading to smaller fat deposits with consequent increase in longevity.
Summary
Rats of 3 strains were fed diets of natural ingre. dients in 4 different laboratories. The diets con· tained different levels of protein and energy within ranges comparable to those found in existing laboratory diets. Energy level over the range examined appeared to exert greatest influence on bodyweight gain, but had no effect on food intake. The diet with the highest amino acid content was consumed in smaller amounts than the other diets. Foed utilization was less efficient in the lower energy diets. Fat deposition was reduced in animals fed the lowest energy diet. It is concluded that energy level of the diet exerts an effect on the rate of bodyweight gain in rats, but that for longer-term studies a reduced energy level may be beneficial by leading to smaller fat deposits with consequent increase in longevity.
While requirements of laboratory animals for micro-nutrients have in certain cases been studied in considerable detail (NRC, 1977; 1978) their requirements for the major nutrients, protein and energy -and particularly the inter-relationship between the two -has been largely neglected. Many of the laboratory animal diets in common use to-day were formulated empirically, drawing largely on information obtained from monogastric farm animals. For example, calculated values for metabolizable energy in diets for laboratory animals are commonly based on figures for chickens or pigs (ARC, 1967; 1975) .
Available comparative work (Nelson & Kirby, 1978; Nelson, May & Miles, 1974; Rolls, Hegde & Coates, 1976) has shown that there is a broad similarity, but that the use of chicken or pig values could lead to some inconsistencies.
Such work that has been carried out on the requirements of laboratory species for protein and energy has commonly used diets of purified ingredients. Application of such results to diets of natural ingredients which at present form the bulk of those used is essential to make widespread use of them. However, this application must be approached cautiously, because of the different availability and utilization of nutrients in these diets.
The work described in this paper was under· taken to investigate the effects of varying protein and energy in diets of natural ingredients in which levels of other nutrients were maintained as constant as possible. Levels were chosen to give independent ranges of protein and energy comparable to those commonly found in practical diets.
Bodyweight gain and food consumption were measured as important practical criteria and some assessment was made of carcase composition which would be of importance to users of animals in long-term experiments. In order to produce results of the widest possible relevance to laboratory users the work was carried out with 3 strains of rats in 4 different establishments.
Materials and methods

Diets
Formulation and composition calculated by means of the data given by Clarke et at. (1977) are given in Table I . Diet B was formulated to provide a lower energy and Diet D a higher energy than Diet E but with similar ratio of energy to protein. Diet A and Diet C both had slightly higher energy than the other diets, Diet A having a similar energy protein ratio to the others while Diet C provided an amino acid level consistent with that recommended by Clarke et aZ. (1977) . The diets were initially fed in meal form, i.e. as mixed from the raw materials without any subsequent treatment. Subsequently they were pelleted and a further experiment carried out.
Animals
Male rats of the following strains were used: Norwegian Hooded, Porton and Sprague Dawley (CFY). Animals were 3-4 weeks of age at the start of treatment. They were housed individually on grid floors at 3 of the Centres and in groups of 5 in plastic cages with solid floors at Centre II. Clarke et al. (1977) . 10 rats (12 in Centre IV) were allocated to each of the 5 diets by random selection. 5 rats (6 at Centre IV) in each diet group were killed after 4 weeks and the remainder after 13 weeks.
Experimental design
Bodyweight and food consumption were measured weekly for the first 4 weeks and after that bodyweight only was measured weekly. Food wastage was estimated to allow measurement of true food consumption (Ford, 1977) . After killing, fat deposition was assessed by one or more of the following methods: (a) Visual scoring. Each carcase was opened with a ventral incision and scored arbitrarily according to the amount of fat seen. The mean scores of all animals in each diet group were then used to rank the diets from 1-5 from that producing the leanest carcases to that producing the fattest.
(b) Weighing of fat deposits dissected from around the right kidney or a testis. These were trimmed as consistently as possible and their weights expressed relative to the animal's last recorded live weight. (c) Solvent extraction of the carcase. The carcase was opened with a ventral incision from abdomen to throat and dried to constant weight in an oven at IOSoC. After grinding, aliquots were extracted using light petroleum (40-60°C) in a Soxhlet apparatus.
The extract was then dried and weighed and total carcase fat calculated relative to the animal's last recorded live weight.
In a further experiment the same S diets were fed after pelleting to Norwegian Hooded rats in Centre I and Sprague Dawley rats in Centre II. Bodyweight and food consumption was measured weekly over a period up to 4 weeks.
Statistics
In the first experiment, the bodyweights were analysed using a covariance analysis with the initial body weight as a covariate when the relationship was significant.
Food intake and conversion efficiency were analysed using analysis of variance. Differences were tested using a Student's t-test.
In the second experiment data from the 2 Centres were analysed using the studentized range test (a multiple range test) (Pearson & Hartley, 1966) .
Results
Results for body weight gain, food consumption and food conversion efficiency (bodyweight gain (g) per unit food consumed (g» obtained at each Centre were analysed together because no discernible diet x Centre effect was noted and are presented as one figure for the meal diets but separately for each of the 2 Centres used for the evaluation of the pelleted diets. The 2 diets with the highest energy densities (A and C) gave greatest increases in bodyweight when fed in meal form, but the increment of essential amino acids in Diet C had no apparent effect compared with Diet A (Fig. 1 and Table 2 ). Bodyweight gain on Diet B was significantly less than that achieved with the other diets (P<O·OS). When pelleted, Diet B again showed smaller body weight gains than with the other diets but Ford & Ward the superiority of Diets A and Cover D and E was not so noticeable (Table 3) .
Food consumption over the first 4 weeks ( Table  2) was not different when meal diets were fed with the exception of Diet C where it was significantly reduced (P<O·OS). The similar trend when the diets were pelleted was not statistically significant (Table 3) .
Diet B was less efficiently utilized than the others (Table 2 ) when fed as meal and Diets A, C and D were more efficiently utilized than Diet E. Results with pelleted diets confirmed the poorer utilization of Diet B and in one Centre (I) suggested slightly more efficient utilization of Diet C (Table   3 ).
Estimates of fat deposition (Fig. 2) demonstrated considerable differences due to strain of rat but suggested less fat deposition in the lower energy diets, particularly Diet B.
Discussion
The results suggest that at the ranges covered by tt Significantly greater than Diet E P < 0'05.
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these diets energy may influence body weight gain and efficiency of food utilization to a greater extent than protein. This is indicated by the superior performance of the 2 diets with the highest energy irrespective of the difference in energy protein ratio and the relationship which appears to exist between bodyweight gain and energy levels, rather than protein content or the ratio between the two. The results of this paper do not confirm suggestions that energy level in the diet is an important factor controlling food intake but imply, by the reduced intake of the diet containing the highest protein level, that protein may have been an overriding factor in this case.
It did not appear that the presentation of the diet in meal form limited the potential of any of the diets to a greater extent than the others. A direct comparison cannot be made becau.se the pelleted diets were fed at different times and locations.
The determination of fat deposition by 5 different methods tended to give a similar broad picture, with the exception of the weighing of the epinephric fat deposit in Centre II which gave little difference between any of the diets and has not been reported. Fat deposition was related to energy composition of the diet, protein content apparently having little influence.
Overall the results suggest that small differences in dietary composition consistent with those found in commercial diets, may influence bodyweight gain and food utilization. However, for longer-term experimental purposes a dict containing lower energy and protein levels might be indicated because of the beneficial effects of reduced body fat and expected greater longevity; anum ber of workers have achieved these aims by restriction of caloric or dietary intake (Ross, 1961; 1972; Berg & Simms, 1965; Nolen, 1972) . 
